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where Rt is the rate of consumption of oxygen (μlh-1 per specimen) 
by the embryo at age t (days); Dq is the duration of embryonic development 
(days), R
Σ
 is the total consumption of oxygen for the whole period (μl). 
The correction of empirical and calculated values for the rate of respiration 
is shown in fig. 1. At a known respiration rate (Rk) at the end of 
embryonic development, it is easy to determine, from equation (1), the 
total consumption of oxygen for the whole period of development: 
(2) 
(1) 
Experimental studies were carried out on the transformation of 
matter and energy during embryonic development of the isopod Crustacea 
Asellus aquaticus L. under two constant temperatures. 
Material for the experiments was collected in the quarry lakes of the 
Kurasovshchinzone (city-Minsk) at 9°C in April and at 18°C in June, 1977. 
Paired males and females, caught at 9°C, were placed in a container with 
a constant temperature of 14.5 - 0.3°C and those caught at 18°C, into a 
container with a temperature of 18.8 - 0.3°C. At these temperatures 
fertilization, deposition and development of the eggs took place. 
The duration of the embryonic period (Dq) was taken as being from the 
moment of deposition of the eggs up to the emergence of the young from 
the females pouch. At 14.5°C embryogenesis took 22.7 days and at 18.8°C, 
15.6 days. 
The general characteristic of the change of respiration rate (Rt) 
during embryogenic development of A. aquaticus is sufficiently well 
described by the following equation: 
The value of R
Σ
 calculated from equation (2) is 14.7lμl at 
14.5°C, and 13.40μl at 18.8°C. Of the same importance is that the 
values determined by the method of graphic integration differ from 
the calculated values by not more than 5%. 
The change in the rate of exchange (Rt/Wt) during embryogenesis 
and the 1st postembryonic stages is shown in fig. 2a. The maximum on 
the curve corresponds to the moment of complete resorption of the 
yolk supplies. The increase in intensity of respiration during embryonic 
development is explained by the fact that, for the calculation the whole 
wet mass of the egg, embryo or young, including the yolk supplies and the 
membrane, is used. Similar results have been obtained in other species 
of animal. 
During the embryonic growth of A. aquaticus, a substantial change in 
the dry mass (W) of the eggs and embryos is observed (fig. 2b). At the 
first stage of division some reduction of this characteristic is recorded. 
After the splitting of the, membrane the dry mass of the embryo increases. 
The value of W in the young during emergence from the pouch is approximately 
equal to the original mass of the egg. 
The energetic equivalent of the eggs and embryos in the first stages 
of development is reduced to a minimum at the moment of splitting of 
the membrane. (fig. 2c). During further development some increase in the 
energetic equivalent is observed, which, probably, can be explained by the 
inclusion of osmotic uptake by the embryo. 
For calculating the efficiency of embryonic growth, the following 
expression is often used: 
(3) 
where for the increase (P) the energetic equivalent of the young at the 
end of embryonic development is taken, and consumption is determined either 
by the difference in energetic equivalent of the eggs and young, or by the 
consumption of oxygen during the development period. For A. aquaticus the 
unit K2, calculated from equation (3) using the 2 methods of calculating 
conspiration, is equal to 72.1 and 37.3% at 14.4°C, and 82.5 and 42.0% at 
18.8°C. However, when comparing the obtained values one should not omit 
the fact that for embryonic development of the studied species there is 
characteristically incomplete uptake of the yolk and inclusion of additional 
sources of nutrition during development, therefore the relationship (3) 
cannot be considered as the absolute efficiency of embryonic growth. The 
value of this relationship will be nearer to K2 the less the remaining 
yolk at the completion of embryogenesis and the less the amount of external 
nutrition during the development of the embryo. 
Fig. 1 
Fig. 2 
Dynamics of the basic biological characteristics during embryonic development 
of Asellus aquaticus (a - rate of exchange, μl mg-1; b - dry mass, mg 10-3; 
c - energetic equivalent, cal. per specimen): 1-14.5°C; 2 - 18.8°C. 
The rate of consumption of oxygen, μl h-1 10-3 per specimen by eggs and 
embryos of Asellus aquaticus at two temperatures: 1 - 14.5°C, 2 - 18.8°C, 
the curve calculated from equation (1). The emergence is marked by the 
arrow (similarly in fig. 2). 
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